Expression of glucagon-like peptide-1 (GLP-1) receptor and the effect of GLP-1-(7-36) amide on insulin release by pancreatic islets during rat ontogenic development.
The expression of glucagon-like peptide-1 (GLP-1) receptor and the effects of GLP-1-(7-36) amide (t-GLP-1) on glucose metabolism and insulin release by pancreatic islets during rat development were studied. GLP-1 receptor mRNA was found in significant amounts in pancreatic islets from all age groups studied, GLP-1 receptor expression being maximal when pancreatic islets were incubated at physiological glucose concentration (5.5 mM), but decreasing significantly when incubated with either 1.67 or 16.7 mM glucose. Glucose utilization and oxidation by pancreatic islets from fetal and adult rats rose as a function of glucose concentration, always being higher in fetal than in adult islets. The addition of t-GLP-1 to the incubation medium did not modify glucose metabolism but gastric inhibitory polypeptide and glucagon significantly increased glucose utilization by fetal and adult pancreatic islets at 16.7 mM glucose. At this concentration, glucose produced a significant increase in insulin release by the pancreatic islets from 10-day-old and 20-day-old suckling rats and adult rats, whereas those from fetuses showed only a significant increase when glucose was raised from 1.67 to 5.5 mM. t-GLP-1 elicited an increase in insulin release by pancreatic islets from all the experimental groups when the higher glucose concentrations were used. Our findings indicate that GLP-1 receptors and the effect of t-GLP-1 on insulin release are already present in the fetus, and they therefore exclude the possibility that alterations in the action of t-GLP-1 are responsible for the unresponsiveness of pancreatic beta cells to glucose in the fetus, but stimulation of t-GLP-1 release by food ingestion in newborns may partially confer glucose competence on beta cells.